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DevelopingCountries
HENK C. Bas.
The revivalof interestin usingmodelsfor developingcountriesfor planning
and policy advicemakesit desirableto drawlessonsfrom pastexperience.Simple
models,focussedon specificissues,areto be preferredto largeandcomprehensive
models. Moreempiricalresearchis neededon supplyandproductionfunctionsfor
developingcountries.Not statisticalcriteriabut developmentalconsiderationsmust
determinetheconclusionsto bedrawnfrommodels.Moreexplic.texplanationsof
assumptionsandmodestyin presentingresultsof modellingwork to policymakers
aredesirable.
1. INTRODUCTION
Mathematicalmodelsof economiesof developingcountriesattractedgreat
attentionin the1960sastoolsforplanning,projectionsandpolicyformulation,but
receivedlessattentionin thefollowingdecade.
Thisdiminishedappreciationof modelbuildingfordevelopingcountries,both
withinandoutsidetheUnitedNationssystem,wascausedbyvariousfactors.First,
theexpectationsofwhatplanningandpolicymodelscanachieve,in theviewofboth
policy-makersandmodel-buildersthemselves,veryoftenhadbeensettoohighand
haveconsequentlyledto disappointments;secondly,thequalityof themodelsused
leftmuchto bedesired,veryoftennecessarilysoinviewof theweakstatisticaldata
baseandthelackof anappropriateandgenerallyacceptedtheoryof development;
thirdly,theinternationaleconomicdevelopmentsduringthefirsthalfof the1970s
broughtanewinterestin institutionalglobalproblemsof amorequalitativenature,
the issuesrelatedto the newinternationaleconomicorder;and,finally,at the
nationalevelfor developingcountries,theinterestof plannersanddevelopment
economistsshiftedfrommacro-economicgrowthpoliciesto employment,income
*The authoris Professorof DevelopmentPlanningandEconomicsof CentrallyPlanned
Systems at the ErasmusUniversity, Rotterdam. The articleis a slightlyexpandedversion
(adaptedfor publication)of the keynoteaddressdeliveredat the openingof the Seminaron
InterlinkedCountry Model Systemsorganizedby theDevelopmentPlanningDivisionof the
United Nations Economicand Social Commissionfor Asia and the Pacific held at Bangkok
(Thailand),November5-8, 1982.
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distributionandotherso-calledsocialaspectsof development,whichforsometime
wereconsideredtobelessamenabletonationalmodelbuilding.l
Oppositeto thesenegativetrends,twootherimportantdevelopmentsduring
the1970shavestimulatedtheinterestfor modelbuilding.Thefirstis thesurgeof
interestin constructinglong-termglobalmodels,Le.modelsfortheworldeconomy,
whichfollowedthepublicationof theso-calledMeadowsReport,thefirstreportfor
theClubof Romein 1973[6]. Theglobalinput-outputmodel,or theso-called
LeontiefReport[5], for theUnitedNationsis onlyoneof theseveralglobalong-
termmodelswhichhavebeendevelopedbothinsideandoutsidetheUnitedNations
systemsincethen.2
A secondpositivefactorhasbeenthedevelopmentoflarger,fasterandcheaper
computerswhichhasgreatlyfacilitatedtheconstructionanduseof largeandcom-
plexmodels.Thereis alsoa negativesideto thisdevelopment,amelythatcom-
putersometimessubstituteforeconomicthinking.
Recentdevelopmentsindicatea revivalin theinterestformodelbuildingfor
developingcountriesasis evidencedby severalnewpublicationsandnewresearch
activitiesin thisfield,alsoby theregionalcommissionsof theUnitedNations.3This
renewedinterestprovidestheopportunityto profitfromtheexperienceof thelast
two decadesin buildingandusingmodels.Againsthebackgroundof thisexperi-
ence,I shallsubmitin thisarticlesomesimplethoughtson modelbuildingfor
developingcountries.By "simple"is meantnon-technical,becausein ordernotto
repeatourmistakeswemustdrawthelessonsfromthepast,andourmistakeshave
notbeenin technicalitiesbutin forgettingoftenthebasicprinciplesofmodelbuild-
ing.
of socialsystemmodelling[7], onefinds,amongotherthings,theresponsesto a
questionnaires ntto allthosepracticallyinvolvedin globalmodellingonanumber
of specificquestionsabout"howto model".It isinstructiveandsometimessurpris-
ingto seehowlargea divergenceof opinionexistsonmanybasicquestions.So,my
simplethoughtswill notnecessarilyfinduniversalcceptance;theyarebiasedbymy
experiences,preferencesand,aboveall,myprofessionaleducation.
Thefollowingis dividedin 4 parts.Thefirstpartcontainsomeremarkson
modelbuildingin general;thesecondpartdealswithmodelbuildingfordeveloping
countries;thethirdpartdiscussesmulti-countrymodels;andthefourthparthigh-
lightsusesandabusesof models. On eachof thesetopicsonlysomescattered
remarksin ahighlyselectivemannerwillbemade.Bymodelsaremeantquantitative
modelsfornationaleconomies.
Onewarningmustbegivenin advance.As in somanyfieldsof economics,
thereexistsnogeneralagreementabouttheprinciplesandmethodologiesformodel
buildingamongitspractitioners.Modelbuildingisnotjustatechniquewhichcanbe.
standardized;it is anart,andasin theartisticfield,youhavedifferentschoolswith
differentapproaches.In arecentandunusualbookthatappraisesthestateof theart
2. MODELBUILDINGIN GENERAL
Modelsarequantifiedtheoriesaboutthefunctioningof realityor aboutthe
realityasonewouldliketo seeit functioning.Modelsaresimplificationsofthereal
worldwhichis toocomplexto bedescribedin alldetails.Thesimplificationsmade
in modelsdependonone'sperceptionofhowtherealworldfunctions.A neutraland
objectivedescriptionof realitydoesnotexist.Thedescriptiondependsontheques-
tionsoneasksabouttherealityandthetheoriesoneholdsaboutitsfunctioning.
Thus,therearetwostagesprecedingtheconstructionofamathematicalmodel:first,
definingof theproblem,andsecond,the formulationof a theoryin qualitative
terms.
Modelsaretoolsforsolvingproblemsand,therefore,oneshouldfirstdefine
theproblemor problemsonewishestoinvestigate.Thenatureoftheproblemisan
importantdeterminantof thestructureof themodelandtheroleof itsvariables.
It makesa differencewhethertheproblemis oneof theshort-term(yeartoyear),
or of medium-term(4-6 years)or of long-term(morethan10years)development.
Whatcanbeassumedasgivenor constantin theshortrun,suchaspopulationsize
or technicalknowledge,usuallycannotbeconsideredconstantandgivenin thelong
run. And theotherwayround,utilizationof capacitymightin thelongrunbe
consideredgivenandconstant,but in theshortrun it will fluctuateandmustbe
explained.It makesadifferencefor themodeltobebuiltwhetheroneisinterested
in changesin theproductionstructure,or in financialandmonetaryflows,whether
the problemis oneof positiveeconomics,Le. of analysisandexplanation,or of
normativeconomics,i.e.of policymaking.Thesequestionsarerelevantfor the
designanduseofyourmodels.
Theformulationof thetheoryin qualitativetermscruciallydependsonone's
perceptionof whatarethemechanisms,therelationsrelevantfor theanalysisof
yourproblem.At thisstage,thetheoryshouldnotalreadybesimplifiedbecauseof
lThis nowhaschanged.Severalstudieshaveincludeddistributionalaspectsof thedevelop-
ment processin nationalmodels.See,for example,1. Adelmanand S. Robinson [1], Lance
Taylor et al. [10], andM. Hopkinsand R. Van der Hoeven[4] of the InternationalLabour
Office,Geneva.
2For example,modelspreparedfor the Club of Rome [6;8], globalmodelsof various
UnitedNationsagencies(WorldBank,UNCTAD, UNIDO, UN-secretariat),andmodelsdeveloped
by academicresearchteams.Surveysof severalof thesemodelsaregivenin theJournalof Policy
Modeling. The activitiesof the InternationalInstitute for AppliedSystemsAnalysis(lIASA)
shouldalsobementioned.
3For example,recentbooksby CharlesR. Blitzeret al. [2], KemalDervisetal. [3] and
LanceTaylor [9]. The Journal of Policy Modeling:A SocialScienceForum of World Issues,
(Elsevier-NorthHolland,New York) establishedin 1979,is exclusivelydevotedto publishing
resultsof policy-modellingresearch.
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difficultiesexpectedin measuringor modellingthephenomenaconsideredto be
important.If, for example,expectationsorsocialandpoliticalfactorsplayacrucial
role,thesefactorsshouldnotbeeliminatedfromthehypothesesbeforeonecomes
to thequantificationof thetheory.It belongsto thetaskof themodelbuilderto
findapproximationsof variableswhichcannotbemeasureddirectlyor forwhichno
statisticsexist.
Theories,like models,aresimplificationsof reality.Howfarto goin simpli-
fyingrealityis amatterof taste.Thischoicedetermineswhethertouselargemodels
orsmallmodels.It mightbeinterestingtoquotetwooppositeviewsonthisquestion
resultingfromthequestionnairementionedbefore:4
"Shouldmodelsbelargeorsmall?
- Big modelsgetout of hand. Theycannotbeexplainedor documented.
Theycosta fortuneto run. Theyrequiredatathatcannotbe found. Theyare
blackboxesfull of undetectableerrors.Oneshouldmakesmall,transparentmodels
andcomplicatethemwiththegreatestreluctance.
- Smallmodelsimplydonotcapturetherealworld. Theyarenotcredible
to policymakerswhoknowhowcomplicatedtheworldreallyis. Thebiggerthe
modelthemorecomprehensiveandreliableit is."
My preferenceis forsmallermodelswhichbringouttheessentialfeaturesof
yourtheory. Theymakeyou understandbetterwhatthecoreprocessesareand
makeit easierto explainto policymakerstheassumptionsof themodel.To usea
phraseby oneof myformernon-econometricteachers:usingmodelsis liketravel-
lingby nighttrain;you knowwhereyou getonthetrainandwhereyouleaveit,
butwhereyou havetravelledin betweenremainsin thedark. Thisis all themore
trueforlargemodels.
I havealreadystartedto discussthethirdstageofmodelbuilding,namelythe
translationof thetheoryto equations,themodelconstruction.Heremathematical
modelshowtheirgreatpotentialcomparedto verbaltheoriesin handlinga setof
simultaneousrelationsamongvariousvariables.Mathematicalmodelsprovide
simpleteststo checkconsistency,completenessanddeterminatenessof theories
whichverbalreasoningusuallycannotprovide.In constructingeconomicmodels,
oneshouldwatchoutfortheinfluenceofnon-economicspecialists,mathematicians,
systemanalysts,statisticiansandothers,whosometimestendto distorteconomic
theoriesfor thesakeof applyingtheirfavouritespecialtechnique- gametheory,
Markov-chains,simulations- toconditionswheretheapplicationof suchtechniques
is inappropriate.Alsoeconomistsneeda warning:input-outputmodelscanbea
usefultool of analysis,butnot for economieswheretheinter-industrialrelations
hardlyexist,apointof specialrelevanceformodelsfordevelopingcountries.
Finally,someremarksaboutthenextstageof economicmodellingwork:the
empiricaltestingof models.Econometricstextbooksprovidesophisticatedstandard
procedures,testsandmeasures.Whererelevantandpossible,thesetestsshouldbe
carriedoutandtheirresultsreportedproperly.Butalsohereoneshouldkeepone's
senseof realismandavoidmechanisticandpurelystatisticalapproaches.Whether
hypothesesin modelshouldberefutedornotdoesnotjustdependontheresults
of applyingstatisticaltests.Economicshouldhavethelastword:variableswith
wrongsigns,numericalvaluesfor regression,regressioncoefficientsandelasticities
whichareabnormallyhighor lowshouldnotbeacceptedwithoutfurtheranalysis
evenif thestatisticalreliabilityof suchestimatesseemshigh.Statisticallysignificant
butlow(R2)sshouldnotbethebasisforacceptingthetestedtheories.In evaluating
theories,all relevantempiricalinformationshouldbeused,whetherofaneconomet-
ricnatureornot.
3. MODELBUILDINGFOR DEVELOPINGCOUNTRIES
4Quoted from [7] in Options, InternationalInstitute for Applied SystemsAnalysis,
Spring1982.p. 15.
Theusefulnessof nationalmodelsis notthesameforalldevelopingcountries;
neithercanoneexpecthedesirablestructureof suchmodelstobethesameforall
of them,for largeandsmallcountries,for oil-exportingoroil-importingcountries,
for semi-industrializedandleastdevelopedcountries.For small,leastdevelopedor
islandeconomies,for example,thereis probablyno greatneedfor acomplicated
econometricmodel.A simplesystemof nationalaccountsandgood-proceduresfor
projectplanningandsocio-economicprojectevaluationwouldbemoreimportant
forsuchcountries.
But,acceptingthelargedifferencesthatsometimesexistbetweenindividual
developingcountries,mostof themhaveanumberofcommonfeatureswhichmake
modelbuildingespeciallydifficult.I mentionsomeof thosefeatures.
Supplyconstraints,notonlyforphysicalcapital,butalsoforskillsof different
types,are the maindeterminantsof economicgrowthof developingcountries.
Productionfunctionsandsupplyequationsthusbecomemoreimportantin models
for developingcountriesthanin thoseforindustrializedcountries,inwhichdemand
factorshaveadominantinfluence.
Manydevelopingcountriesdonot havea fullyintegratednationaleconomy.
Nearlyby definitionthepricemechanismandmarketsdonot functionin aneffi-
cientway;in particularthelabourmarketis a complexandinsufficientlyinvesti-
gatedmarket.Thephysicalandinstitutionalinfrastructure(bothpublicandprivate)
isweaklydeveloped.Structuralchangescanbeimportantwhereproductivesectors
startfromazero-levelof production.Externalinfluences,throughtrade,investment
andprices,determinein manydevelopingcountriestheirdomesticdevelopment
process.Owingto theseandmanyotherfactors,in severaldevelopingcountries
stableandpredictabler lationsareoftenlacking,andstructuralchangesandexternal
disturbancesprevail.Generaltheoriesabouthownationaleconomiesof developing
countriesareoperatingdo notyetexist. In theseconditions,theconstructionof
nationaleconometricmodelsis a difficulttask,in particularbecausetherelevant
statisticalinformationisoftenabsentorunreliable.
Thesestructuralcharacteristicsshouldmakeus modestin claimingwhat
nationalmodelscando. Someprioritiesfor researchfollowfromthisdescription.
A firstneedis to expandandimprovein a systematicwayandaccordingto the
prioritiesetby policymakersthestatisticaldatabaseof theeconomy.Secondly,
moreempiricalresearchis neededoncertainaspectsof thenationaleconomy,such
asthefunctioningof thelabourmarket,privateinvestmentdecisionsfor thenon-
agriculturalsector,priceformation,andthelinksbetweenthedomesticeconomy
andtherestof theworld. Thesepartialstudiescanprovide lementsfor improv-
ingthestructureof nationalmodels.Thesemodelsin theirpresentformcouldform
theframeworkforthepartialempiricalresearchstudies.
For thereasonsmentioned,thestructureof themodelsdevelopedfor indus-
trialcountriescannotbeaprototypeof modelsfor developingcountries.A model
willhaveto capturetheessentialeconomicharacteristicsof theeconomy,andthis
will leadto differentypesof modelsfor differentgroupsof developingcountries.
Thedifferenceswillbereflectedin:
1. theactorsthatplayarolein theeconomy,in particularthedistinction
betweenactorsofdomesticandforeignorigin.
theclassificationof productionsectors.In aneconomywhereagricul-
tureproduces40 percentof theGDPandthemanufacturingsector15
percent,a sub-divisionof agriculturein severalsubsectorsmaybere-
quired,whilein manufacturingeitherno disaggregationis requiredor
atbestadisaggregationntoonly2 subsectors(modernandtraditional)
willdo.
a regionalsub-divisionof theeconomy,atleastinurbanandruralareas,
butsometimesingreaterdetails.
the technicalandbehaviouralequations.As mentionedalready,no
input-outputechnicalequationsareneededfor economiesin which
inter-industrialrelationsareweak. Behaviouralequationshouldrefer
to themaineconomicandsocialactorsin theeconomy,domesticand
foreign.Forsmalleconomies,thelinksbetweenthedomesticeconomy
andthe restof theworldwill haveto bespecifiedin sufficientand
appropriatedetail.
valuesof parameterswhichwillsignifythedifferencesineconomicstruc-
turebetweendifferenteconomies.
In summary,the mainprincipleto be followedin constructingmodelsfor
developingcountriesi toassessclearlythemaincharacteristicsof itsfunctioningand
therestwill follow,althoughnotveryeasily.
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4. MULTI-COUNTRY MODELS
2.
Modelswhichlink themodelsof severaleconomiesor groupsof economies
arecalledmulti-countrymodels;moregenerally,interlinkedcountrymodelsystems.
Theyhavebeenformulatedforgroupsof industrializedcountriesbytheOrganisation
for EconomicCo-operationandDevelopment(OECD)andtheEuropeanEconomic
Community(EEC). Wellknownis alsotheLINK-systemdevelopedby Professor
LawrenceKleinof PennsylvaniaUniversity.Hereour interestis in multi-country
modelsforgroupsof developingcountries.
Multi-countrymodelsareusefulfor studyingthetransmissionf fluctuations
in overallactivityor of theeffectsof structuralchangesfromonecountryto an-
other. Theyarealsohelpfulin studyingthepotentialfor tradeco-operationand
economico-operationamongroupsof countriesgenerally.Multi-countrymodels
cancoverin a comprehensivewayalleconomicrelations,butalsomoreselectively
certainrelations,asis for examplethecasein multi-countrymodelsfor industrial
co-operation,developedfortheASEANcountries[11].
Mostmodelsforopeneconomiesarebasedonthe"smallcountryassumption",
i.e.exportsandimportsareassumednot to influenceworldmarketpricesand/or
incomein therestof theworld. Thismightberealisticforasmallcountryactingin
isolation.However,forseveralsmallcountriesactingsimultaneously,theassumption
mightnolongerberealistic.Multi-countrymodelscanalsocopewiththissituation.
Theimportanceof multi-countrymodelsdependsverymuchonthestrength
of theeconomiclinks,bothactualandplanned,amongcountries.Economiclinks
betweencountriesexistthroughtradeof commodities,flowsof factorandnon-
factorservices,andreal,financialandmonetaryflows. Notonlyvolumesbutalso
pricesof goodsandservices,interestratesandexchangeratesenterintothesere-
lations.
Oneof themaintasksof multi-countrymodelsis to studythedeterminants
of inter-countryrelations.It isanempiricalmattertodecidewhichcountrieshould
beincludedin amulti-countrymodel.Whentheeconomiclinks,notonlythrough
tradebutalsothroughotherchannels,areweakorworkonlyinonedirection,there
is lessneedto includesuchcountriesinamulti-countrys stem.Anothereasonfor
limitingthenumberof countriesin themodelis thatthecomplexityof themodel
increasesrapidlywithlargernumberofcountries.
The questionwhichcountriesto includein amulti-countrysystemshould
beexplicitlystudiedin viewof theobjectiveof developingsuchasystem.Special
attentionmustalsobepaidto theclassificationof countriesor regionsin the"rest
of theworld",thecountriesoutsidetheinterlinkedsystemof nationalmodels.The
linkswithcountriesor regionsin therestof theworldcanbemoreimportantthan
thosewith countrieswithinthesystem.For manydevelopingcountriesthelinks
3.
4~
5.
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5. USESANDABUSESOFMODELS
simpleto takeaccountof all relevantfactorsor to forecastin a reliableway,in
particularintheconditionsofmanydevelopingcountries.
Therecommendationsmadein thisarticlearea tallorderfor modelbuilders
andin practiceit canbeverydifficultto followupmuchof theadvice.However,
it isworthmakingtheeffort,becausemodelscanmakeacrucialcontributiontothe
understandingof economiesandto theformulationofpolicies.Thetruetestof the
valueof modelshouldnotbe a comparisonbetweentheforecastsorprojections
theyproduceandtherealizations,butthecomparisonof themodelswith other
methodsin termsof theextentof gapproducedbetweenforecastsandrealizations.
I doubtverymuchwhethersuchacomparisonwouldshowbetteresultsfor other
methods,becausequantitativemodelsarenoworsethantheverbaltheoriesonwhich
theyarebased.In fact,mathematicalmodelsarebetterbecauseof theirquanti-
ficationof theories.Thisshouldnotgivereasonforbeingsatisfied,butit mustbe
astimulusforfurtherimprovingthequalityofourmodels.
withtheindustrialcountries(theUnitedStatesor thecountriesof theEuropean
Community,for example)aremoreimportantthanthosewithneighbouringcoun-
triesin theirregion.Thisrequiresanappropriatedisaggregationof the"restof the
world"intoa fewrelevantgroupsanda detailedspecificationof therelationswith
thesegroups.
Anotherpoint to be consideredis thatnationalmodelsof theinterlinked
systemmustbeconstructedin sucha mannerthattheycangenerateadequately
thetransmissionmechanismwhichlinks thenationaleconomies.Thisdoesnot
requirethatallnationalmodelshouldbeuniformin structure,buttheymusthave
a numberof commonfeatureswhicharedeterminedby theproblemsonewishes
to studythroughthesystem.Thedomesticstructureshouldnot bemodelledin
greaterdetailthanisnecessaryforgeneratingtheappropriateinter-countrylinks.
Themainusesof modelsarefor analysisor explanation,andforplanningor
policymaking,andoftenthefirsthastoprecedetheseconduse.
Modelsfor policymakingcanbeof differentypes:fixed-targetor optimiza-
tionmodels,simulationmodels,forecastingor projectionmodels.Whatevermodel
is used,no policyconclusionsshouldbederiveduntilonehasfullyunderstoodin
economictermstheoutcomesof themodelsanduntilonehasobtainedthemaxi-
mumoutputfromthem.No policyconclusionsshouldbedrawnfromthemodels
unlesswearesufficientlyconfidenthatourmodelspermitsuchconclusions.Econ-
omistshouldherehavethelastword.
Theresultsof themodellingworkmustbepresentedtechnicallyin asyste-
maticandcompleteway,showingthebasicdataused,theirsources,theestimation,
andtheresultsof experiments.Butmodelbuildersmustalsopresenttheirresults
to policymakersandthegeneralpublicinunderstandableandnon-technicall nguage.
Theymustpresentnot onlyforecastsor projections,but alsotheassumptionson
whichtheseresultsarebased.
Modelbuildershavea greatresponsibilitywhentheyderivepolicyadvice
fromtheirmodels.Theyshouldonlydosowhentheirmodellingworkreallyjusti-
fiessuchconclusions.Theyshouldhavethecourageto keeptheircomputerprint-
outsfor themselveswhenrequired,or presenttheirconclusionsin qualitativet rms
(positiveor negativeffects,largeor small)or in rangesof numbers,ratherthanin
numbersof 6 decimalsbecausethecomputerproducesthemsoeasily.To suggesta
precisionwhichisanillusioneasilyleadstoanabuseof themodellingwork.
Modelsshouldbe consideredtoolsof analysisor toolsto assistin policy
making.Theycanhelpto clarifyourthinkingon specificproblems,to critically
examineprevailingviewsor disputesbetweendifferentpolicyadvisers.Theynever
canandwill betheonlyinstrumentsfor policymaking,becauseourmodelsaretoo
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